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(54) Communication system and circuit controller 



(57) A communication system includes a wire net- 
worK a first terminal des/ice. and a second terminal 
device. A first master device connected to the wire net- 
work transmits and receives data to and from the first 
terminal device by wireless at a first data rate. For 
example, light is used by the wireless data transmission 
between the first master device and the first terminal 
device. A second master device connected to the wire 



network transmits and receives data to and from the 
second terminal device by wireless at a second data 
rate lower than the first data rate. For example, radio is 
used by the wireless data transmission between the 
second master device and the second terminal device. 
A server connected to the wire network manages 
addresses of the first and second master devices. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention generally relates to a communication 
system. This invention particularly relates to a commu- 
nication system for providing voice and data communi- 
cation services through a local area network (LAN). 
Also, this invention generally relates to a circuit control- 
ler. 

Dg^criptipn gf the Rglat^d Art 

In a wired LAN Qoca\ area network), terminal 
devices are connected to each other via wires. The ter- 
minal devices can communicate with each other via the 
wires. 

It is known to combine a wired LAN arKi a wireless 
communication network. For example, a wired LAN is 
additionally provided with an access point device (a 
gateway device) which can execute both wired commu- 
nication and wireless communication. The access point 
device is connected via wires to normal terminal 
devices in the wired LAN. The access point device can 
communicate with the normal terminal devices in the 
wired LAN via the wires. Also, the access point device 
can execute wireless communication with terminal 
devices in a wireless communication network. In this 
case, the wired LAN and the wireless communication 
network are connected via the access point device (the 
gateway device). In addition, the access point device is 
a member of the wired LAN as well as a member of the 
wireless communication network. 

According to an exarrple of the wireless communi- 
cation network, the access point device (the gateway 
device) arKi the terminal devices can communicate with 
each other by using optical signals such as infrared-light 
signals. 

Generally, to implement reliable transmission of 
Infrared-light signals between two communication 
devices, it Is necessary to radiate the infrared-light sig- 
nals with high directivities. Accordingly, communication 
devices using infrared-light signals tend to be unsuited 
for portable and mobile uses. 

SUMMARY OF THE INVENTION 

It is a first object of this invention to provide an 
inrproved communication system. 

It is a second object of this invention to provide an 
improved circuit controller. 

A first aspect of this invention provides a communi- 
cation system comprising a wire network: a first terminal 
device; a first master device connected to the wire net- 
work, and transmitting and receiving data to and from 
the first terminal device by wireless at a first data rate; a 



second terminal device; a second master device con- 
nected to the wire networK and transmitting and receiv- 
ing data broadly to and from the second terminal device 
by wireless at a second data rate lower than the first 
5 data rate; and a server connected to the wire network 
for managing addresses of the first and second master 
devices. 

A second aspect of this invention provides a com- 
munication system comprising a wire network; a first 

10 terminal device; a master device connected to the wire 
network, and transmitting and receiving data to and 
from the first terminal device by tight; a second terminal 
device; a base device connected to the wire network, 
and transmitting and receiving data to and from the see- 
rs ond terminal device by radio; and a server connected to 
the wire network for managing an address of the master 
device and an address of the base device. 

A third aspect of this invention is based on the sec- 
ond aspect thereof, and provides a communication sys- 

20 tem wherein the server comprises means for enabling 
and controlling transmission of data between the master 
device and the base device via the wire network. 

A fourth aspect of this invention is based on the 
second aspect thereof, and provides a communication 

25 system further comprising an interface connected 
between the wire network and a public telephone net- 
worK and a circuit controller connected to the wire net- 
work for enabling and controlling communication 
between the second terminal device and the public tele- 

30 phone network via the base device, the wire network, 
and the Interface. 

A fifth aspect of this invention provides a communi- 
cation system comprising a private wire network; a 
slave communication device; a master communication 

35 device connected to the private wire network, and trans- 
mitting and receiving data to and from the slave commu- 
nication device by light; a mobile radio communication 
device; and a base radio communication device con- 
nected to the private wire network, and transmitting and 

40 receiving data to and from the mobile radio communica- 
tion device by radio. 

A sixth aspect of this invention Is t>ased on the fifth 
aspect thereof, and provides a communication system 
further comprising a server connected to the private 

45 wire network for enabling and controlling transmission 
of data between the master communication device and 
the base radio communication device via the private 
wire network. 

A seventh aspect of this invention is based on the 

50 fifth aspect thereof, and provides a communication sys- 
tem further comprising an interface connected between 
the private wire network and a public telephone net- 
work, and a circuit controller connected to the private 
wire network for enabling arxi controlling communica- 

55 tion between the mobile radio communication device 
and the public telephone network via the base radio 
communication device, the private wire network, and 
the interface. 
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An eighth aspect of this irrverttion provides a circuit 
controller comprising means for managing addresses of 
respective devices connected to a private wire network; 
and means for controlling communication between an 
interface connected to a pdoA'ic telephone network and a 5 
mobile radio station via a base radio station connected 
to the private wire network; wherein the interface and 
the base radio station are formed by the devices con- 
nected to the private wire network. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram of a communication system 
according to an emtxxJiment of this invention. 

Fig. 2 is a diagram of a portion of the communica- is 
tion system in Fig. 1 which includes a function block dia- 
gram of a circurt controller in Fig. 1 . 

Fig. 3 is a diagram of a portion of the communica- 
tion system in Fig. 1 which includes a block diagram of 
a base radio station in Fig. 1 . 20 

Fig. 4 is a block diagram of a master optical com- 
munication device in Fig. 1. 

Fig. 5 is a block diagram of a slave optical commu- 
nication device in Fig. 1. 

25 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to Fig. 1. a communication system 
includes a wire-based private network 70 of a known 
type such as the Ethernet type or the LAN (local area 30 
network) type. The communication system also 
includes a circuit controller 10. an ISDN (Integrated 
Services Digital Network) interface 20, a PSTN (private 
switched telephone networl^ interface 30. base radio 
stations or base radio devices 40a and 40b, master opti- 35 
cal communication devices 80a and 80b, a server 100, 
and a terminator 1 90 which are connected to the private 
network 70. 

Differ^ addresses (different identification nuno- 
bers) are previously assigned to the devices 1 0. 20, 30. 40 
40a, 40b, 80a. 80b. and 100 respectively. The server 
100 includes a computer programmed to control the pri- 
vate network 70 and also the devices 10, 20, 30. 40a, 
40b. 80a. and 80b connected to the private network 70. 
The control of the private network 70 contains manage- 45 
ment of the addresses of the devices 10, 20. 30. 40a, 
40b, 80a, and 80b. 

The ISDN interface 20 is connected to a public 
ISDN network 60A for high-rate digital communications. 
The ISDN interface 20 serves to transfer voice data arKj so 
communication data between the private network 70 
and the public ISDN network BOA. The PSTN interface 
30 is connected to an analog public telephone network 
608. The PSTN interface 30 serves to transfer voice 
information (voice data) between the private network 70 ss 
and the analog public telephone network 60B. 

The base radio station 40a can communicate with 
mobile radio terminal devices (mobile radio stations} 51 . 
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52. and 53 by radio which are located in the service 
area thereof. The mobile radio terminal device 51 is 
connected to a personal computer 101. The base radio 
station 40b can communicate with mobile radio terminal 
devices (motHle radio stations) 54. 55, and 56 by radio 
which are located in the service area thereof. The 
mobile radio terminal device 56 is connected to a per- 
sonal computer 102. Also, a k»ase radio station 40c can 
communicate with nK)bile radio terminal devices 
(mobile radio stations) 57 and 58 by radio which are 
located in the service area thereof. Different identifica- 
tion numk:>ers are previously assigned to the mobile 
radio terminal devices 51 , 52, 53. 54, 55, 56, 57, and 58. 
respectively. The mobile radio terminal devices 51. 52. 

53. 54, 55. 56, 57, and 58 use, for example. rrK>bile PHS 
(Personal Handy-phone System) telephone sets, 
respectively. 

The circuit controller 10 includes a computer which 
operates in accordance with a program stored therein. 
Specifically, the computer in the circuit controller 10 is 
programmed to manage unoccupied telephone lines. 
arKi to implement call-related control such as control of 
generating calls and control of accepting calls incoming. 

Rg. 2 is a function block diagram (an operation flow 
diagram) of the circuit controller 10. It should be noted 
that Fig. 2 does not directly show the hardware structure 
of the circuit corrtroiler 10. 

With reference to Fig. 2. the circuit controller 10 has 
a communication-with-terminal processing section 1 1 . a 
main controlling section 12. a circuit connection 
processing section 13, and a call state managing sec- 
tion 14. The communication-with-terminal processing 
section 1 1 transmits and receives signals to and from 
the ISDN interface 20. the PSTN interface 30. the base 
radio stations 40a and 40b, and the master optical com- 
munication devices 80a and 80b via the p^rtvate network 
70. 

In the case where the mobile radio terminal device 
51 is required to transmit a call to an external device 
connected to the analog puttie telephone network 608. 
the circuit controller 10 operates as follows. In this case, 
the mobile radio terminal device 51 tr8insmit5 a signal of 
a call starting request to the base station 40a by radio. 
The base racGo station 40a generates a signal of a call 
setting request in response to the call starting request 
signal. The base radio station 40a transmits the call set- 
ting request signal to the circurt controller 10 via the pri- 
vate network 70. When the circuit controller 10 receives 
the call setting reque^ signal, it implements a step of 
searching for an unoccupied PSTN line connected to 
the PSTN interface 30. In addition, the circuit controller 
10 implements a step of controlling call-related signal 
transmission between the base radio station 40a and 
the PSTN interface 30. 

Specifically. tiie communication-with-terminal 
processing section 11 in the circuit controller 10 
receives the call setting request signal from the private 
network 70. The communication-witii-terminal process- 
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ing section 1 1 notifies the main controlling section 12 o1 
the received call setting request signal. The call setting 
request signal contains information of the identification 
numl>er of the source (the call generating source), that 
is. irrformation of the identification number of the mobile 
radio terminal device 51. Also, the call setting request 
signal contains information of the telephone number of 
a destination to which the related call should be 
directed. The main controlling section 12 extracts the 
information of the source identification number and the 
information of the destination telephone number from 
the call setting request signal. The main controlling sec- 
tion 12 notifies the circuit connection processing section 
13 of the source identification number and the destina- 
tion telephone number. The circuit connection process- 
ing section 13 inquires of the call state managing 
section 14 whether an unoccupied PSTN line con- 
nected to the PSTN interface 30 is present or absent. 
The call state managing section 14 always monitors the 
call-related states of the devices 20, 30, 40a, 40b, 80a. 
and 80b to decide whether an unoccupied PSTN line 
connected to the PSTN interface 30 is present or 
absent. arKl whether an unoccupied ISDN line con- 
nected to the ISDN interface 20 is present or atjsent. In 
other words, the call state managing section 14 always 
decides whether or not the PSTN interface 30 Is usable, 
and whether or not the ISDN Interface 20 is usable. 
When an unoccupied PSTN line connected to the PSTN 
interface 30 is present, that is. when the PSTN interface 
30 is usable, the call state managing section 14 returns 
a signal of the identification number (the address) of the 
PSTN interlace 30 to the circuit connection processing 
section 13 as a response to the Inquiry therefrom. The 
signal returned to the circuit connection processing sec- 
tion 13 indicates that the PSTN interface 30 is usable. 

Subsequently, the circuit connection processing 
section 13 notifies the main controlling section 12 that 
the PSTN interface 30 is usable. When the main control- 
ling section 12 is notified that the PSTN interface 30 is 
usable, the main controlling section 12 commands the 
communication-with-terminal processing section 11 to 
Issue a signal of a call setting acceptance. In addition, 
the main controlling section 12 commands the commu- 
nication-with-terminal processing section 1 1 to issue a 
signal of a call setting request. The communication- 
with-terminal processing section 1 1 transmits the call 
setting acceptance signal to the base radio station 40a. 
Also, the communication-with-terminal processing sec- 
tion 11 transmits the call setting request signal to the 
PSTN interface 30. 

The call setting request signal transmitted to the 
PSTN Interface 30 from the the communication-with-ter- 
minal processing section 11 in the circuit controller 10 
contains the Information of the destination telephone 
number. The PSTN interface 30 extracts the information 
of the destination telephone number from the call set- 
ting request signal. The PSTN Interface 30 generates a 
dial pulse (including tone pulse) signal in response to 



the destination telephone number The PSTN interface 
30 outputs the dial pulse signal to the unoccupied PSTN 
line in the analog public telephone network 60B. 

The t>ase radio stations 40a and 40b are similar in 

5 structure to each other. Only the base radio station 40a 
will be explained in detail hereinafter. 

As shown In Fig. 3. the base radio station 40a 
includes a CS (cell station) voice data processing sec- 
tion 41 , a CS call controlling section 42, a main control- 

10 ling section 43, a communication processing section 44, 
and a call state monitoring section 45. 

The CS voice data processing section 41 is con- 
nected via the private network 70 to the ISDN interface 
20, the PSTN interface 30, the master optical communi- 

75 cation devices 80a and 80b, and the base radio station 
40b. The CS voice data processing section 41 is also 
connected to the main controlling section 43. The CS 
voice data processing section 41 can communicate with 
the mobile radio terminal devices 51, 52, and 53 by 

20 radio. The CS call controlling section 42 is connected to 
the main controlling section 43 and the call state moni- 
toring section 45. The CS call controlling section 42 can 
communicate with the mobile radio terminal devices 51 , 
52, and 53 by radio. The CS voice data processing sec- 

25 tion 41 and the CS call controlling section 42 have a 
common RF (radio frequency) circuit and an antenna for 
radio communication with the mobile radio terminal 
devices 51, 52. and 53. The main controlling section 43 
is connected to the communication processing section 

30 44 and the call state monitoring section 45. The commu- 
nication processing section 44 is connected to the cir- 
cuit controller 10 via the private network 70. 

The main controlling section 43 includes a compu- 
ter which operates In accordance with a program stored 

35 therein. The computer in the main controlling section 43 
is programmed to implement processes which will be 
indicated later. 

In the case where the mobile radio terminal device 
51 is required to transmit a call to an extemal device 

40 connected to the analog public telephone network 60B, 
the mobile radio terminal device 51 transmits a signal of 
a call starting request to the t>ase station 40a by radio. 
The base radio station 40a generates a signal of a call 
setting request In response to the call starting request 
45 signal. The base radio station 40a transmits the call set- 
ting request signal to the circuit controller 10 via the pri- 
vate network 70. 

Specifically, the CS call controlling section 42 of the 
base radio station 40a receives the call starting request 
50 signal from the mobile radio terminal device 51 by radio. 
The call starting request signal contains information of 
the identification number of a call generating source, 
that is. the mobile radio terminal device 51. Further- 
more, the call starting request signal contains informa- 
55 tion of a telephone number of a destination to which the 
related call should be directed. When the CS call con- 
trolling section 42 receives the call starting request sig- 
nal, it notifies the call state monitoring section 45 of the 
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reception of the call staring request signal. The CS call 
controlling section 42 extracts the information of the tel- 
ephone number of the destination from the call starting 
request signal, and generates information of the identi- 
fication number of a radio channel assigned to and used 
by communication between the motJile radio terminal 
device 51 and the base radio station 40a. The CS call 
controlling section 42 informs the main controlling sec- 
tion 43 of the telephone nunnber of the destination and 
the identification number of the assigned radio channel. 
The CS call controlling section 42 assumes a call 
request state in response to the call starting request sig- 
nal. The call state monitoring section 45 observes con- 
ditions of the CS call controlling section 42 to decide 
whether or not the CS call controlling section 42 is in the 
call request state. When the CS call controlling section 
42 assumes the call request state, the call state moni- 
toring section 45 informs the main controlling section 43 
of that fact. The main controlling section 43 commands 
the communication processing section 44 to issue a sig- 
nal of a call setting request in response to the informa- 
tion from the CS call controlling section 42 (that is. the 
Information of the telephone number of the destination 
and the information of the identification number of the 
assigned radio channel) and also the information from 
the call state nronitoring section 45. Thus, the communi- 
cation processing section 44 generates the call setting 
request signal. The communication processing section 
44 transmits the call setting request signal to the drcurt 
controller 10 via the private network 70. Subsequently, 
the main controlling section 43 changes the communi- 
cation processing section 44 to a state of waiting for a 
signal of a call setting acceptance. 

When the base radio station 40a receives a signal 
of a call setting acceptance from the circuit controller 1 0 
via the private network 70. the base radio station 40a 
changes to a state in which voice data can be transmit- 
ted between the mobile radio terminal device 51 and the 
PSTN interface 30. 

Specifically, the communication processing section 
44 of the base radio station 40a receives the call setting 
acceptance signal from the circuit controller 10 via the 
private network 70. The communication processing sec- 
tion 44 informs the main controlling section 43 of the 
reception of the call setting acceptance signal. The 
main controlling section 43 retrieves the information of 
the identification number of the assigned radio channel 
when being informed of the reception of the call setting 
acceptance signal. In addition, the main controlling sec- 
tion 43 changes the CS voice data processing section 
41 to a state in which voice data can be transmitted 
between the mobile radio terminal device 51 and the 
PSTN interface 30. Furthermore, the main controlling 
section 43 changes the CS call controlling section 42 to 
a state of waiting for connection. The CS call controlling 
section 42 informs the call state monitoring section 45 
of the change to the state of waiting for connection. 

When circuit connection is established as a result of 



the transmission of the dial pulse (including tone pulse) 
signal, the PSTN interface 30 outputs a signal of the 
establishment of connection to the circuit controller 10 
via the private network 70. The circuit controller 10 

5 transfers the connection establishment signal to the 
base radio station 40a via the private network 70. 

The main corrtrolling section 43 receives the con- 
nection establishment signal from the private network 
70 via the communication processing section 44. The 

10 main controlling section 43 outputs a start command 
signal to the CS voice data processing section 41 . The 
CS voice data processing section 41 enables voice data 
transfer between tiie mobile radio terminal device 51 
and the PSTN interface 30 in response to the start com- 

75 mand signal. The CS voice data processing section 41 
transmits and receives the voice data to and from the 
mobile radio terminal device 51 via the assigned radio 
channel. The CS voice data processing section 41 
transmits and receives the voice data to and from the 

20 PSTN interface 30 via the private network 70. 

With reference t>ack to Fig. 1. the master optical 
communication device 80a can communicate with slave 
optical communication devices 91 and 93 by wireless. 
The master optical communication device 80a transmits 

25 arxJ receives infrared-light signals to and from the slave 
optical communication devices 91 and 93 to implement 
the communication therewith. The master optical com- 
munication device 80a serves to transmit data among 
the private network 70 and the slave optical communi- 
sm cation devices 91 and 93. The slave optical communica- 
tion device 91 is connected to a personal computer 1 03. 
The slave optical communication device 93 is con- 
nected to the t^se radio station 40c. The mast^ optical 
communication device 80b can communicate with a 

35 stave optical communication device 92 by wireless. The 
master optical communication device 80b transmits and 
receives infrared-light signals to and from the slave opti- 
cal communication device 92 to implement the commu- 
nication therewith. The master optical communication 

40 device 80b serves to transmit data between the private 
network 70 and the slave optical communication device 
92. The slave optical communication device 92 is con- 
nected to a persor^l computer 104. 

Optical communications among the master optical 

45 communication devices 80a and 80b and the slave opti- 
cal comrminication devices 91-93 have a data rate 
higher than that of radio communications among the 
t^ase radio stations 40a-40c and the motile radio termi- 
nal devices 51-58. 

so The master optical communication devices 80a and 
80b are similar in structure to each other. Ordy the mas- 
ter optical communication device 80a will be explained 
in detail hereinafter. 

As shown in Fig. 4, the master optical communica- 

55 tion device 80a includes an optical receiving circuit 81 . 
demodulating circuits 82a and 82b. a memory 83. a 
selecting circuit 84. nrKxiulating circuits 85a arKJ 85b, a 
network transmitting circuit 86, a network receiving cir- 
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cuit 87, a selecting circuit 88, and an optical transmitting 
circuit 89. 

The optical receiving circuit 81 can receive optical 
signals (infrared-light signals) from the slave optical 
communication devices 91 and 93. The optical receiv- 
ing circuit 81 is connected to the demodulating circuit 
82a and the selecting circuit 84. The demodulating cir- 
cuit 82a is connected to the memory 83. The network 
receiving circuit 87 is connected to the private network 
70 to receive signals therefrom. Also, the network 
receiving circuit 87 is connected to the demodulating 
circuit 82b and the selecting circuit 88. The demodulat- 
ing circuit 82b is connected to the menrrory 83. The 
memory 83 is connected to the selecting circuits 84 and 
88. The selecting circuit 84 Is connected to the modulat- 
ing circuit 85a. The nrKXlulating circuit 85a is connected 
to the network transmitting circuit 86. The network 
transmitting circuit 86 is connected to the private net- 
work 70 to trarrsmit signals thereto. The selecting circuit 
88 is connected to the modulating circuit 85b. The mod- 
ulating circuit 85b is connected to the optical transmit- 
ting circuit 89. The optical transmitting circuit 89 can 
transmit optical signals (infrared-light signals) to the 
slave optical communication devices 91 and 93. 

The optical receiving circuit 81 converts a received 
optical signal into a corresponding electric signal, and 
. outputs the electric signal to the demodulating circuit 
82a. The optical receiving circuit 81 generates a control 
signal in response to the received optical signal, and 
outputs the control signal to the selecting circuit 84. The 
demodulating circuit 82a recovers data from the output 
signal of the optical receiving circuit 81 by a demodulat- 
ing process. The demodulating circuit 82a stores the 
recovered data into the memory 83. 

The network receiving circuit 87 receives a signal 
from the private network 70, arxl outputs the received 
signal to the demodulating circuit 82b. The network 
receiving circuit 87 generates a control signal in 
response to the received signal, and outputs the control 
signal to the selecting circuit 88. The demodulating cir- 
cuit 82b recovers data from the output signal of the net- 
work receiving circuit 87 by a denxxjulating process. 
The demodulating circuit 82b stores the recovered data 
into the memory 83. 

The selecting circuit 84 selects data from among 
the data in the memory 83. and reads out the selected 
data from the memory 83 in response to the control sig- 
nal outputted by the optical receiving circuit 81. The 
selecting circuit 84 outputs the selected data to the 
modulating circuit 85a. The modulating circuit 85a con- 
verts the output data of the selecting circuit 84 into a 
corresponding modulation-resultant signal which is 
suited for transmission via the private network 70. The 
modulating circuit 85a outputs the modulation-resultant 
signal to the network transmitting circuit 86. The net- 
work transmitting circuit 86 transfers the output signal of 
the nrodulating circuit 85a to the private network 70. 

The selecting circuit 88 selects data from among 



the data in the memory 83, and reads out the selected 
data from the memory 83 in response to the control sig- 
nal outputted by the network receiving circuit 87. The 
selecting circuit 88 outputs the selected data to the 

5 modulating circuit 85b. The modulating circuit 85b con- 
verts the output data of the selecting circuit 88 into a 
corresponding modulation-resultant signal. The modu- 
lating circuit 85b outputs the modulation-resultant signal 
to the optical transmitting circuit 89. The optical trans- 

70 mitting circuit 89 converts the output signal of the mod- 
ulating circuit 85b into a corresporKling optical signal. 
The optical transmitting circuit 89 emits the optical sig- 
nal toward the slave optical communication devices 91 
and 93. 

15 With reference back to Fig. 1 . the slave optical com- 
munication device 91 can communicate with the master 
optical communication device 80a by wireless. The 
slave optical communication device 91 transmits and 
receives infrared-light signals to and from the master 

20 optical communication device 80a to implement the 
communication therewith. The slave optical communi- 
cation device 91 can communicate with the personal 
computer 103. The slave optical communication device 
91 serves to transmit data between the master optical 

25 communication device 80a and the personal computer 
103. 

The slave optical communication device 92 can 
communicate with the master optical communication 
device 80b by wireless. The slave optical communica- 

30 tion device 92 transmits and receives infrared-light sig- 
nals to and from the master optical communication 
device 80b to implement the communication therewith. 
The slave optical communication device 92 can commu- 
nicate with the personal computer 104. The slave opti- 

35 cal communication device 92 serves to transmit data 
between the master optical communication device 80b 
and the personal computer 104. 

The slave optical communication device 93 can 
communicate with the master optical communication 

40 device 80a by wireless. The slave optical communica- 
tion device 93 transmits and receives infrared-light sig- 
nals to and from the master optical communication 
device 80a to implement the communication therewith. 
The slave optical communrcation device 93 can commu- 

45 nicate with the base radio station 40c via a wire. The 
slave optical communication device 93 serves to trans- 
mit data between the master optical communication 
device 80a and the base radio station 40c. 

The slave optical communication devices 91 , 92. 

so and 93 are similar in structure to each other. Only the 
slave optical communication device 91 will be explained 
in detail hereinafter. 

As shown in Fig. 5. the slave optical communication 
device 91 includes a receiving circuit 94. a demodulat- 

55 ing circuit 95. a modulating circuit 96. and a transmitting 
circuit 97. 

The receiving circuit 94 can receive optical signals 
(infrared-light signals) from the master optical communi- 
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cation device 80a. The receiving circuit 94 is connected 
to the demodulating circuit 95. The demodulating circuit 
95 is connected to the personal computer 103. The 
modulating circuit 96 is connected to the personal com- 
puter 103. The modulating circuit 96 is connected to the 
transmitting circuit 97. The transmitting circuit 97 can 
transmit optical signals (infrared-light signals) to the 
master optical communication device 80a. 

The receiving circuit 94 converts a received optical 
signal into a corresponding electric signal, and outputs 
the electric signal to the demodulating circuit 95. The 
denrwdulating circuit 95 recovers data from the output 
signal of the receiving circuit 94 by a demodulating 
process. The demodulating circuit 95 outputs the recov- 
ered data to the personal computer 103. 

The modulating circuit 96 receives data from the 
personal computer 103. The modulating circuit 96 con- 
verts the received data into a corresponding nruxJula- 
tion-resultarrt signal. The modulating circuit 96 outputs 
the modulation-resultant signal to the transmitting circuit 
97. The transmitting circuit 97 converts the output signal 
of the modulating circuit 96 into a corresportding optical 
signal. The optical transmitting circuit 97 emits the opti- 
cal signal toward the master optical communication 
device 80a. 

The rate of data transmission between tiie master 
optical communication device 80a and the slave optical 
comnujnication device 91 is higher than the rate of data 
transmission between the base radio station 40a and 
the mok>ile radio terminal device 51 . Preferably, the rate 
of data transmission between the master optical com- 
munication device 80a and the slave optical communi- 
cation device 91 is set in the range of 10 Mbps to 100 
Mbps. 

The server 100 is programmed to control the pri- 
vate netwvork 70. the base radio stations 40a and 40b. 
and the master optical communication devices 80a and 
80b to enable transmission of data among the personal 
computers 101. 102, 103. and 104. and the motile radio 
terminal devices 51 , 52. 53, 54. 55. 56. 57. and 58. For 
example, data can be transmitted between the personal 
computers 101 and 102 via the mobile radio terminal 
device 51 , the base radio station 40a. the private net- 
work 70. the base radio station 40b. and the mobile 
radio terminal device 56. Data can be transmitted 
between one of the mobile radio terminal devices 51-53 
and one of tiie mobile radio terminal devices 57 and 58 
via the base radio station 40a, the private network 70. 
the master optical communication device 80a, the slave 
optical communication device 93. and the base radio 
station 40c. Data can be transmitted between the per- 
sonal computers 101 and 104 via the mobile radio ter- 
minal device 51 . the base radio station 40a, tiie private 
network 70, the master optical communication device 
80b, and the slave optical communication device 92. 

The circuit controller 10 is programmed to control 
the ISDN interface 20. the PSTN interface 30, the base 
radio stations 40a and 40b, arKi the master optical com- 



munication device 80a to enable transmission of voice 
data among the mobile radio terminal devices 51, 52, 
53, 54. 55. 56, 57. and 58. external devices connected 
to the public ISDN network 60A. and external devices 

5 connected to the analog public telephone network 60B. 
For example, voice data can be transmitted between 
one of the mobile radio terminal devices 51 -53 and an 
external device connected to the public ISDN network 
60A via the t»ase radio station 40a. the private network 

70 70, and the ISDN interface 20. Voice data can be trans- 
mitted between one of the mobile radio terminal devices 
51-53 and an external device connected to the analog 
public telephone network 60B via the base radio station 
40a, the private network 70, and the PSTN interface 30. 

15 Voice data can be transmitted l>etween one of the 
mobile radio terminal devices 57 and 58 and an external 
device connected to the public ISDN network BOA via 
the base radio station 40c. the slave optical communica- 
tion device 93. the master optical communication device 

20 80a, the private network 70, and the ISDN interface 20. 
Voice data can be transmitted betwe^ one of the 
mobile radio terminal devices 57 and 58 and an external 
device connected to the analog public telephone net- 
work 60B via the base radio station 40c, tiie slave opti- 
cs cal communication device 93, tiie master optical 
communication device 80a. the private network 70, and 
tfie PSTN interface 30. 

The circuit controller 10 and the server 100 are pro- 
grammed to control the ISDN interface 20, the PSTN 

30 interface 30, the base radio stations 40a and 40b, the 
private network 70, and the master optical communica- 
tion devices 80a and 80b to enable transmission of data 
among the personal computers 101. 102. 103. and 104. 
external devices connected to the pulslic ISDN network 

35 60A. and external devices connected to the analog pub- 
lic telephone network 60B. For example, data can be 
transmitted between the personal computer 103 and an 
external device connected to the public ISDN network 
60A via the slave optical communication device 91. the 

40 master optical communication device 80a. the private 
network 70. and the ISDN Internee 20. Data can be 
transmitted between the personal computer 103 and an 
external device connected to the analog putDlic tele- 
phone network BOB via the slave optical communication 

45 device 91. the master optical communication device 
80a. the private network 70. and the PSTN interface 30. 
Data can be transmitted between the personal compu- 
ter 102 and an external device connected to the public 
ISDN network 60A via the mobile radio terminal device 

so 56. the base radio station 40b. the private network 70. 
and the ISDN interface 20. Data can l^e transmitted 
between the personal computer 102 and an external 
device connected to the analog public telephone net- 
work 60B via the mobile radio terminal device 56. the 

55 base radio station 40b, the private network 70. and the 
PSTN interface 30, 

It should be noted that the computer in the circuit 
controller 10 arxl the computer in the server 100 may 
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use a common computer. 

A communication system includes a wire network, a 
first terminal device, and a second terminal device. A 
first master device connected to the wire network trans- 
mits and receives data to and from the first terminal 
device by wireless at a first data rate. For example, light 
is used by the wireless data transmission between the 
first master device and the first terminal device. A sec- 
ond master device connected to the wire network trans- 
mits and receives data to and from the second terminal 
device by wireless at a second data rate lower than the 
first data rate. For example, radio is used by the wireless 
data transmission between the second master device 
and the second terminal device. A server connected to 
the wire network manages addresses of the first and 
second master devices. 

Claims 

1 . A communication system comprising: 

a wire network; 

a first terminal device; 

a first master device connected to the wire net- 
work, and transmitting and receiving data to 
and from the first terminal device by wireless at 
a first data rate; 
a second terminal device; 
a second master device connected to the wire 
networK and transmitting and receiving data 
broadly to and from the second terminal device 
by wireless at a second data rate lower than the 
first data rate; and 

a server connected to the wire network for 
managing addresses of the first and second 
master devices. 

2. A communication system comprising: 

a wire network; 

a first terminal device; 

a master device connected to the wire network, 

and transmitting arxJ receiving data to and from 

the first terminal device by light; 

a second terminal device; 

a base device connected to the wire network. 

and transmitting and receiving data to and from 

the second terminal device by radio; and 

a server connected to the wire network for 

managing an address of the master device and 

an address of the base device. 

3. A communication system as recited in claim 2, 
wherein the server comprises means for enabling 
and controlling transmission of data between the 
master device and the base device via the wire net- 
work 



4. A communication system as recited in claim 2, fur- 
ther comprising an interface connected between 
the wire network and a put>lic telephone network, 
and a circuit controller connected to the wire net- 
5 work for enabling and controlling communication 

between the second terminal device and the public 
telephone network via the base device, the wire 
network, and the interface. 

10 5. A communication system comprising: 

a private wire network; 

a slave communication device; 

a master communication device connected to 

15 the private wire network, and transmitting and 

receiving data to and from the slave communi- 
cation device by light; 
a mobile radio communication device; and 
a base radio communication device connected 

20 to the private wire network, and transmitting 

and receiving data to and from the mobile radio 
communication device by radio. 

6. A communication system as recited in claim 5, fur- 
25 ther comprising a server connected to the private 

wire network for enabling and controlling transmis- 
sion of data between the master communication 
device and the base radio communication device 
via the private wire network. 

30 

7. A communication system as recited in claim 5, fur- 
ther comprising an interface connected between 
the private wire network and a public telephone net- 
work, and a circuit controller connected to the pri- 

35 vate wire network for enabling and controlling 
communication between the mobile radio commu- 
nication device and the public telephone network 
via the base radio communication device, the pri- 
vate wire network, and the interface. 

40 

8. A circuit controller comprising: 

means for managing addresses of respective 
devices connected to a private wire network; 
45 and 

means for controlling communication between 
an interface connected to a public telephone 
network and a mobile radio station via a base 
radio station connected to the private wire net- 
so work; 

wherein the interface and the base radio sta- 
tion are formed by the devices connected to the 
private wire network. 

55 
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